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Abstract

Ductile cast iron (DI) is an iron-carbon alloy, in which the structure is composed
of graphite nodules embedded in a steel matrix. The thermo-mechanical behavior
of ductile cast iron was studied by using the thermomechanical simulator Gleeble-
3500 and Dilatometer Dil 805D. This was to predict the rolling condition for
producing sheets and strips. The physical simulation of hot rolling process was
conducted on specimens at a range of deformation temperatures 950 to 800 °C at
three different strain rates; namely 0.05, 0.1 and 0.5 s*. The results obtained from
the tests at the applied strain rates, showed minimum values of compressive
stresses at 850 °C. By increasing the deformation temperature up to 900 °C, the
compressive stresses increased to reach the maximum values, beyond which the
compressive stresses decreased again. Furthermore, remarkable dynamic
recrystallization was observed at deformation temperatures of 800 and 850 °C
with applied strain rates of 0.05 and 0.1 s*. Moreover, three deformation hits were
successively applied on a test-specimen at temperatures namely; 900, 850 and
750 °C with the same strain rate of 0.1 s™. No cracks were observed, up to 50%
deformation, after the three-consecutive hits. Gleeble test results were correlated
with the microstructure observations on the quenched specimens at their
deformation temperatures; where the changes in structure and graphite
morphology were reported. The results were analyzed so that to determine the
suitable rolling conditions required for safe rolling of the ductile iron plates. As a
conclusion, ductile iron could be safely rolled at different deformation
temperatures and strain rates studied in this work. The rolled sheets and strips
exhibit Ferritic - Martensitic structure in which graphite nodules were somewhere
elongated.

Keywords:

Ductile Cast Iron, Thermo-mechanical behavior, Gleeble-3500, Hot Rolling,
Physical simulation
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